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PURPOSE: To provide a semiconductor heterostructure 
whose effective mass with respect to the migrating direction 
of holes as carriers is reduced to thereby ensure high hole 
mobility. 

CONSTITUTION: A semiconductor heterostructure has holes 



*QW*y trapped in the vicinity of the hetero-interface between p- 



trapping direction. 



AlGaAs layer 3 of a wide forbidden band semiconductor and 
a GaAs channel layer 2 of a narrow forbidden band 
semiconductor. An InAs layer 4, which has a narrower 
forbidden band than that of the GaAs layer 2 and has biaxial 
compressive strain, is inserted in the GaAs layer 2 at the 
portion that has the highest hole density. The effective mass of 
holes is small in the migrating direction and is large in the 



Detailed Descriptions of the Invention: 



[0009] 

[Action] In a semiconductor heterostructure of the present invention, by a biaxial compressive 
strain effect exerted by action of a semiconductor layer inserted in a narrow forbidden band 
semiconductor as a channel, degeneracy of a band of holes in the narrow forbidden band 
semiconductor is resolved, thereby decreasing an effective mass in the biaxial direction (migrating 
direction in the channel). Therefore, high-speed migration of the holes inside the channel is 
realized. Since no compressive strain is applied to a trapping direction, an effective mass in the 
trapping direction remains almost unchanged and large. Further, since the inserted semiconductor 
layer decreases potential energy of the holes, a hole trapping effect increases, and a carrier 
concentration also increases. 
[0010] 

[Examples] In the following, the present invention is specifically described based upon drawings 
showing examples thereof. 

[001 1] FIG. 3 is a sectional view showing a semiconductor heterostructure of an example in 
accordance with the present invention, and in the figure, numeral 1 denotes a GaAs substrate. On 
the GaAs substrate 1, a GaAs layer 2 as a narrow forbidden band semiconductor and a p-AlGaAs 
layer 3 as a wide forbidden band semiconductor (film thickness: 300 A, impurity concentration: 3 x 
1 0 18 cm" 3 ) are deposited in this order. Inside the GaAs layer 2, a monomolecular InAs layer 4 (film 
thickness: 3 A) is inserted at a position 25 A away from an interface with the p-AlGaAs layer 3. 
This position at which the InAs layer 4 is inserted is set in the vicinity of a position with a density 
of the holes being the highest inside the GaAs layer 2 as the channel. The holes as the carriers are 
supplied from the p-AlGaAs layer 3 as a hole supply layer to the GaAs layer 2. 
[0012] FIG, 4 is an energy band diagram of the structure as shown in FIG. 3, a top of a valence 
band in the hetero interface between the GaAs layer 2 and the p-AlGaAs layer 3 is taken as an 
origin, and a downward direction is taken as a positive potential. Further, Eo, vj/ hh0 , E v , E F and N s 
respectively indicate a sub-band energy level of the holes, a wave function of the holes, an energy 
level of the valence band, a Fermi level, and a state density of the holes. The sub-band energy level 
Eo (energy level: not larger than 15 meV) is formed in the interface between the GaAs layer 2 and 
the p-AlGaAs layer 3, and the holes are two-dimensionally trapped between the sub-band energy 
level Eo and the Fermi level E F . 
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